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(54) INK JET RECORDER 

(57)Abstract: 

PURPOSE: To prevent printing quality from deteriorating 
by lightening an influence of stray capacity in a driving 
circuit of a multi-nozzle on demand type ink jet 
recording head. 

CONSTITUTION: An influence of stray capacity 21 of a 
circuit board which varies a charge/discharge time 
constant of a piezoelectric element, is lightened by 
driving a capacitive load 26 of a dummy load part 27 in 
synchronization with piezoelectric elements 4-1 to 4-n 
by providing the dummy load part 27, and printing quality 
is prevented from deteriorating. 
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CLAIMS 



[Claim(s)] 

[Claim l] The ink pressurized room in which the ink which should be breathed out is 
stored, and the nozzle which is open for free passage to this ink pressurized room, Have 
two or more sets of piezoelectric devices to which the variation rate of the wall of said 
ink pressurized room is carried out, and one side is prepared in each of two or more sets 
of said piezoelectric devices according to an individual among the charge switching 
element which performs the charge and discharge of this piezoelectric device, and a 
discharge switching element. In the ink jet recording device of the multi-nozzle mold on 
demand which prepares another side common to said two or more sets of piezoelectric 
devices, performs the charge and discharge of said piezoelectric device according to a 
printing command, raises the fluid pressure of said ink pressurized room, and carries 
out the regurgitation of the ink droplet from said nozzle While at least one or more 
capacitive loads are prepared, one side shares the switching element prepared common 
to said piezoelectric device among the charge-and-discharge circuits of this capacitive 
load and another side prepares the switching element according to individual The ink 
jet recording device characterized by performing the charge and discharge of said 
capacitive load synchronizing with the charge and discharge of said piezoelectric device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet recording device recorded 

by the regurgitation of an ink droplet. 

[0002] 

[Description of the Prior Art] The principle of operation of an ink jet recording head is 
explained first. Drawing 2 is an example of an ink jet recording head which impresses a 
driving pulse to the piezoelectric device prepared in some wall surfaces of an ink 
pressurized room, and performs discharge record for an ink droplet from a nozzle. As for 
a piezoelectric device and 12, the ink pressurized room which 13 of drawing 2 opened for 
free passage with the ink tank, and 10 opened for free passage with the ink tank, and 4 
are [ a diaphragm and 11 ] nozzles. Drawing 3 is the drive circuit of the 
above-mentioned ink jet recording head. Drawing 4 (a) - (c) is the drive timing chart of 
the above-mentioned ink jet recording head, and a driver voltage wave: Drawing 2 , 
drawing 3 , and drawing 4 explain actuation of an ink jet recording head. Time of day tl 
of drawing 4 A transistor 7, a transistor 6, and a transistor 5 are in an OFF state before, 
and a piezoelectric device 4 is an electrical potential difference VH mostly. It charges (it 
charges through the charge resistance element 2 at the power up of a recording 
apparatus by making a transistor 6 into an ON state as initial actuation.). 
[0003] This condition is in a standby condition, and as shown in drawing 5 , the 
piezoelectric device 4 has bent. The resistance of the charge resistance element 2 (Ra) in 
drawing 3 and the discharge resistance element 3 (Rb) is Ra«Rb. It has become. Time 
of day tl If the signal of drawing 4 (a) is impressed to Terminal a and a transistor 5 is 
made into an ON state, the charge of a piezoelectric device 4 discharges through the 
discharge resistance element 3 (Rb), a piezoelectric device 4 will increase the volume of 
a pressurized room, as shown in drawing 6 ' , and ink will be drawn in a pressurized 



room. Predetermined time Tl Time of day t2 after progress By impressing the signal of 
drawing 4 (b) to Terminal b, and making a transistor 7 into an ON state, a transistor 6 
will be in an ON state, as a piezoelectric device 4 is rapidly charged through the charge 
resistance element 2 (Ra) and it is shown in Fig. 7, the volume of the ink pressurized 
room 10 decreases and an ink droplet is breathed out from a nozzle 11, at the same time 
it sets and makes a transistor 5 into an OFF state. 

[0004] The driver voltage wave of a piezoelectric device 4 is shown in drawing 4 (c). The 
falling curve of drawing 4 (c) is determined by the resistance welding time (Tl) of the 
capacity, the discharge resistance element 3, and transistor 5 of a piezoelectric device 4, 
and a standup curve is determined by the resistance welding time (T2) of the capacity, 
the charge resistance element 2, and transistor 6 of a piezoelectric device 4. It is set up 
so that the regurgitation property of a request of all may be acquired. 
[0005] It is an example of the ink jet recording head of the multi-nozzle mold on demand 
which drawing 8 prepares two or more ink jet recording heads, breathes out an ink 
droplet suitably according to a printing pattern, and records by the dot matrix, and 
drawing 9 is drawing showing the drive circuit. Drawing 9 forms the drive circuit of 
drawing 3 into a multi-nozzle, and the discharge circuit corresponding to the number of 
nozzles is constituted. However, about the charge circuit, it has become common to all 
nozzles and the diode 1-1 for antisuckbacks corresponding to the number of nozzles - I n 
are added. It is terminal al an of drawing 9 here. When a printing command is added, a 
piezoelectric device 41 - 4-n will drive alternatively, and an ink droplet will be breathed 
out. It is indicated by JP, 57- 125060, A about this drive circuit, and since the switching 
element by the side of charge can consist of one when the number of piezoelectric 
devices increases and an element number can be reduced, it is used mostly. Since 
especially an ink jet recording device in recent years is in the inclination whose number 
of nozzles densification progresses and increases so that it may meet the demand of a 
raise in a quality of printed character, this method is very useful. 
[0006] 

[Problem(s) to be Solved by the Invention] Generally some stray capacity surely exists 
in the circuit board which constituted the drive circuit, and when especially the number 
of nozzles increases and a circuit pattern becomes long, it becomes impossible however, 
to also disregard the value of stray capacity for the circuit which drives a capacitive load 
like the drive of a piezoelectric device. That is, as shown in drawing 10 , it is Dl -Dn by 
existence of stray capacity 21 (although distributed over the everywhere on a substrate 
in fact, when it sees from a piezoelectric-device drive circuit, it can express like drawing 
10 equivalent). The discharge circuit and Cl which are expressed A charge circuit which 



is expressed will be formed. In a multi-nozzle on-demand mold ink jet recording device, 
since a piezoelectric device drives alternatively according to a desired alphabetic 
character and a desired pattern, the number of the piezoelectric devices driven to 
coincidence also changes the degree of capital, when there be few nozzles drive to 
coincidence although it hardly appear in order to distribute the effect by stray capacity 
21 for two or more nozzles when there be many piezoelectric devices drive to coincidence, 
it be Dl -Dn. since only an inner specific path turn into a discharge circuit, the time 
constant of the charge and discharge of a piezoelectric device change a lot, it will start, - 
falling curve will change, a desired ink regurgitation property will no longer be acquire, 
and degradation of a quality of printed character will be cause. This situation is shown 
in drawing 11 R> 1 and drawing 12 . Drawing 11 expresses the comparison with the 
terminal voltage wave (W2) of the piezoelectric device at the time of driving only the 
terminal voltage wave (Wl) of a piezoelectric device in case there is no effect of stray 
capacity, and one piezoelectric device. Drawing 12 expresses the comparison with the 
voltage waveform (W3) of the piezoelectric device at the time of driving the terminal 
voltage wave (Wl) of a piezoelectric device in case there is no effect of stray capacity, 
and the piezoelectric device of plurality (eight [ in this case, ]). If it is in the condition of 
W3, there will be no regurgitation property top problem. Thus, the time constant of the 
charge and discharge of a piezoelectric device will change with the number of the 
piezoelectric devices to drive. Although it considered as law and reduction of the stray 
capacity of the circuit board itself was tried while preventing these problems, there are 
a problem of substrate area and a problem of cost and the effective solution could not 
become. 

[0007] The purpose of this invention removes an above-mentioned fault, and offers the 
ink jet recording device which the regurgitation property was stabilized by the easy 
configuration and prevented degradation of a quality of printed character. 
[0008] 

[Means for Solving the Problem] The ink pressurized room in which the ink which 
should breathe out this invention is stored, and the nozzle which is open for free 
passage to an ink pressurized room, The inside of the charge switching element which is 
equipped with two or more sets of piezoelectric devices to which the variation rate of the 
wall of an ink pressurized room is carried out, and performs the charge and discharge of 
a piezoelectric device, and a discharge switching element, Prepare one side according to 
an individual and it establishes another side in each of two or more sets of piezoelectric 
devices common to two or more sets of piezoelectric devices. In the ink jet recording 
device of the multi-nozzle mold on demand which performs the charge and discharge of 



a piezoelectric device according to a printing command, raises the fluid pressure of an 
ink pressurized room, and carries out the regurgitation of the ink droplet from a nozzle 
While at least one or more capacitive loads are prepared, one side shares the switching 
element prepared common to a piezoelectric device among the charge-and-discharge 
circuits of a capacitive load and another side prepares the switching element according 
to individual, it is characterized by performing the charge and discharge of a capacitive 
load synchronizing with the charge and discharge of a piezoelectric device. 
[0009] 

[Function] When there are few piezoelectric devices driven by driving a capacitive load 
as mentioned above, change of the time constant of the piezoelectric device under the 
effect of the stray capacity of the circuit board can be reduced, and since the stable ink 
regurgitation property is acquired, an ink jet recording device without degradation of a 
quality of printed character can be offered. 
[0010] 

[Example] Hereafter, the example shown in a drawing explains this invention concretely. 
[0011] The ink jet recording head used for this invention is completely the same as the 
conventional thing, and has structure of drawing 2 . Moreover, the ink jet recording 
head formed into the multi-nozzle has structure of drawing 8 . The actuation about the 
regurgitation of ink is completely the same as that of the above-mentioned. 
[0012] Drawing 1 is a drive circuit diagram in which one example of this invention is 
shown. The load section (it is henceforth called the dummy load section) 27 constituted 
by a capacitive load (capacitor) 26, the resistance 23 for charge, diode 22, the resistance 
24 for discharge, and the transistor 25 for discharge is added to drawing 6 of the 
conventional example. The configuration component of this dummy load section 27 is 
altogether mounted on the circuit board also including a capacitive load 26. The 
capacitive load 26 of the dummy load section 27 is driven like the piezoelectric device of 
4-1 - 4-n synchronizing with the timing of a printing command of a piezoelectric device. 
(Charge actuation in an initial state is performed similarly) It is terminal al -an that 
the piezoelectric device chosen among the piezoelectric devices of 4-1 - 4 n according to 
the printing command should be driven. Synchronizing with the printing signal 
( drawing 4 ) added, a signal is added to the terminal c of the dummy load section 27. 
The transistor 25 for discharge will be in an ON state with this signal, and the charge of 
a capacitive load 26 discharges through the resistance 24 for discharge. At this time, the 
charge of stray capacity 21 also discharges to coincidence through diode 22, the 
resistance 23 for charge, and the resistance 24 for discharge. Then, the transistor 25 for 
discharge will be in an OFF state, a signal will be added to the terminal b of drawing 1 . 



a transistor 6 will be in an ON state, and charge is performed to a piezoelectric device 
4-1 ■ 4-n, and a capacitive load 26. (Charge to stray capacity 21 is also performed to 
coincidence at this time.) Work of the dummy load section 27 is described here. Suppose 
that the piezoelectric device chosen now was only 41. It is as having mentioned above 
for the charge of stray capacity 21 to discharge through diode 1-1, resistance 2*1, 
resistance 3-1, and a transistor 51, when there is no dummy load section 27, and to 
change the time constant of discharge of a piezoelectric device 4- 1 ( drawing 11 R> l). If 
the capacitive load 26 of the dummy load section 27 is now driven synchronizing with 
the drive of a piezoelectric device 4-1, as for the charge of stray capacity 21, diode 11, 
resistance 2-1, resistance 3-1, the discharge path through a transistor 5-1, and the 
discharge path through diode 22, the resistance 23 for charge, the resistance 24 for 
discharge, and a transistor 25 will be formed. By setting the resistance 23 for charge, 
the resistance 24 for discharge, and a capacitive load 26 as a suitable value here, the 
amount of charges of the discharge path through diode 1-1, resistance 2-1, resistance 
3*1, and a transistor 5-1 can be restricted, and the discharge time constant near the 
falling curve at the time of driving two or more piezoelectric devices which are shown in 
drawing 12 can be realized. The charge time constant near the standup curve at the 
time of driving two or more piezoelectric devices is realizable with a setup of a 
capacitive load 26 and resistance 23 at the time of charge. Also when the piezoelectric 
device to drive is set or more to two, natural equivalent effectiveness is acquired. (It 
becomes near by W3 correctly shown in drawing 12 .) That is, an always almost 
equivalent charge-and'discharge property is [ ** / according to / the number of the 
piezoelectric devices to drive ] securable. 

[0013] A setup of the resistance 23 for charge of the dummy load section 27, the 
resistance 24 for discharge, and a capacitive load 26 changes with the regurgitation 
property (size of whenever [ effect / of a charge-and-discharge time constant ]) of a 
recording head, the magnitude of the stray capacity on the circuit board, or distribution 
(it changes with arrangement and the circuit patterns of the component on the circuit 
board). Since what is necessary is just to acquire a charge-and-discharge property 
equivalent to the time of the drive of two or more piezoelectric devices fundamentally, 
while making capacity of two or more circuits **** and a capacitive load the same as the 
capacity of a piezoelectric device for the dummy load section, the resistance of 
charge -and -discharge resistance may be made the same as the resistance of a 
piezoelectric-device drive circuit, respectively, and a multiple-times way may be driven 
to coincidence. However, when the point of an element number or a component- side 
product is taken into consideration, it is the good plan which is set up so that an almost 



equivalent property may be acquired in one circuit or a a small number of circuit. In this 
example, the good result was obtained by making capacity of a capacitive load into 
several times (about 2 to 5 times) of the capacity of a piezoelectric device, and setting 
the resistance of chargeand-discharge resistance to several [ of the resistance of a 
piezoelectric-device drive circuit / 1 (about 1 / two to 1/5)/]. In addition, since what is 
necessary is just to mount the configuration component of the dummy load section 27 of 
this example on the circuit board, if a desired property is secured in one circuit or a a 
small number of circuit, it can carry out very cheaply. 

[0014] In addition, when the high drive of precision is more required, a detection means 
to detect the number of the piezoelectric devices which drive the dummy load section to 
coincidence with two or more circuits ****** is established, it is changing the number of 
drives of the dummy load section according to a detection result, and amendment of the 
charge-and-discharge time constant of a piezoelectric device is not more finely depended 
on the number of deed drives, but the method of securing the homogeneity of the 
charge-and-discharge property of a piezoelectric device is also considered. When the 
demand level of a quality of printed character is higher, it can adopt if needed. 
[0015] 

[Effect of the Invention] As mentioned above, according to this invention, change of the 
charge-and-discharge time constant by stray capacity when there are few drive 
piezoelectric devices can be mitigated by the easy configuration, and the ink jet 
recording device whose regurgitation property was stable can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the circuit diagram showing one example of this invention. 
[Drawing 21 It is structural drawing of an ink jet recording head. 
[Drawing 31 It is the drive circuit diagram of an ink jet recording head. 
[Drawing 41 It is the drive timing chart of an ink jet recording head. 
[Drawing 5l It is drawing explaining discharging of an ink jet recording head. 
[Drawing 6l It is drawing explaining discharging of an ink jet recording head. 
[Drawing 71 It is drawing explaining discharging of an ink jet recording head. 
[Drawing 8l It is structural drawing of a multi-nozzle on-demand mold ink jet recording 
head. 

[Drawing 9l It is a multi-nozzle on-demand mold ink jet recording head drive circuit 
diagram. 

[Drawing 101 It is the ink jet recording head drive circuit diagram of the conventional 
example. 

[Drawing 111 It is drawing explaining the charge -and- discharge property of the 
piezoelectric device of the conventional example. 

[Drawing 121 It is drawing explaining the charge -and- discharge property of the 
piezoelectric device of the conventional example. 
[Description of Notations] 
1-1, 1-2, 1-n Diode 

2, 2-1, 2-2, 2-n Resistance element 

3, 3-1, 3-2, 3-n Resistance element 

4, 4-1, 4-2, 4-n Piezoelectric device 

5, 5-1, 5-2, 5-n Transistor 

6 Transistor 

7 Transistor 



8 Drive Power Supply Section 

9 Recording Head 

10 Ink Pressurized Room 
11, 11-1, 11-n Nozzle 

12 Diaphragm 

13 Ink Tank 

21 Stray Capacity 

22 Diode 

23 Resistance Element 

24 Resistance Element 

25 Transistor 

26 Capacitive Load 

27 Dummy Load Section 
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